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(57) Abstract: [l,2,4]Triazolo[l,5-c]Ryrimidine derivatives represented by the following general formula (I) or pharmacologically 
\Q acceptable salts thereof which show an adenosine A2A receptor antagonism and are useful in treating and/or preventing various dis^ 
O eases caused by the hyperfunction of the adenosine Aja receptor: (I) wherein R' represents optionally substituted aiyl or optionally 
^ substituted heteroan l; represents hydrogen, halogeno, optionally substituted lower alkyl, optionally substituted aiyl or optionally 
O substituted heteroaryl; and R^ represents a group of any of the following formulae (A), (B) and (C). 
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m M ^ 

[1,2.4] h y 7^ o[l,5-c]t'y ? v^^-fl^fls 
v3M>^(om%%'^^. -tb^-ef^Au A2A^ A2Bs A3> H-4ffi<Di^yi?-r:7"o 

(European Journal of, Pharmacology) ^ 168^. 285H (1989^) ] o 

w^'smm.i'cu.. ^^^y'^vY^y'm. ^^mmm&. mm.]k. mMXf&^^Mi^^ 

-15. [i,2,4]hy7yD[i,5-c]fy 5v^>^^^i^i±. m^^m^^-t^it^ 

60-56983-i-<2f#Jj:. ^h\Z^^%^m.^m^^-t^it^^t\.X. #^Bg 
59 ■ 16 7592 -^-^^ §i * $ T V ^ 5 , 
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TE (1) ~ (3 1) i^-t^o 
(1) ^ (I) 




a) 



R3{i^ (A) 



X 



Al 



AS"'^ ^ 



(A) 



X 



A2 



[^'t's ^At±^A^5~7©i!'^3fe< i:t>^^M^^— ^-^tf^^^^^^- 
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XBi;6S7K*JS^<?3^'a's XB2{iNR4B2R5B2 (jS^tji, R4B2i3 J; O^R^BZfi^ 
|BR4Ai3j;t>*R6Ai:Pax*feS) ilr^Lx 

d^V. -iSaryl'a^v'x T7/^^/^^ NR4B3R5B3 (^ifj^ 

R4B3i3j;tJ«R5B3(i;etb^*HBtIiaR*A4oj;0R5Ai:|iaT?fc^) s ^^^^y. 

tfcmm^^^n^^^-^ ^fctt^ (c) 
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(2) R2;jS7K^lg^X'fc§±|B (1) |B«<^[l,2,4]hyT>^p[l,5-c]t°y ^ 

( 3 ) Ri;65gm t> L < (t^tt^c^^«=]^mmmST-fc S ±fB ( 1 ) * fc{i ( 2 ) 
|B«©[l,2,4l h y ry^n [1,5-c] If y ^i^:/^^^^^fcf^^<^^SJtfF^ $nS 

(4) Rij5S2-7yyi--X?fc5±fa (1) ^/cW: (2) IBS© [1,2,4] h y T 
P [1,5-c] t" y ? fi^ ^ $ ^. 

(5) R8ds^ (A) -e«$^5SX'*5 5±ia (1) ~ (4) ov^Ttt^^t-ia 

iio [1,2,4] h yrynEi.s-ciify %i^ynm^w-tf^\-t^(^WM±.^^^^^^o 

(6) ^A;6Si:°a y h°-<yv':/S^ ^/^^^J^ y ^^iix 'f-:t==tjVii^V y 
f-T)/y v':^^^fctt^>'^t Kn-l,4-:^-^-y"1f t:°:/^T*fcS±ia (5) 

iB®(D[i,2,4] h y T>/p[i.5-c]t'y 5i^i^^«<^*fc{i^o^s±fF^$ns 

in 

<llILO 

( 7 ) ^A:65 1° n y ^'^s y ^ fc {i^/i^*? y y^-^h 5 ±12 ( 5 ) 

|B^O[l,2,4] h y T y n [1,5-c] f y ^ i^V^^fl^* fc tt^<D^S±WFS ^ 
ill 

(8) ^A:5Sf7i/-/i.^, ifn~7U^, 5i5^i/-/^^^fc^±^yTy- 
/^^-efc5±IB (5) iaii(^[i,2,4]hyTyp[i.5-c]fy ^v>i-^#^*fc(± 

(9) XAl, XA2*3J:O^XA3;i,S;jc^Jiii^X*fo'5±ia (5) ~ (8) (D\^-fflt^ 

t^iB^o[i,2,4] h y r y p [1,5-c] f y ^ ^mm^i^t. tc it^(Dmm±nm $ 

( 10) XAijo J: t/XA2:6S7K^JIT--e !9 . XA3:65 k K n ^ ix. iSSlT = ^ 
^fctit Fi3=3fV7«5^>'VT'fc'5±IB (.5) ~ (8) (^v^-r^^:^l>^w|eS(^[l,2,4] 

■4- 
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(1 1) R^H)^^ (B) T'*$H5£T-fe5±IB (1) ~ (4) m^-Tint^K 

(13) x^^ii^T^mm'f-x'h^^m (id ia«<^[i,2.4]byTyn[i,5-c] 

[1,2,4] > yT>^n[l,5-cJt'y ^ v'i^f|^«s:^fcti^<^^S±W^$*l"5^c 

(15) l&fP^^a^i^^^^J' '='^=^'i^^S'efe2)±l2 (14) IB^O[l,2,4lh 

(16) (C) -e«^tL'5S-efcS±IB (1) ~ (4) OV^-f^^:6^3l 

Em(?5li,2,4] h y T D [1,5-c] f y 5 v?>-^^fls^;rctt^©^S±W^^n5 

(17) Yi*5i:OT2d5CHX'fc5±ia (1 6) |E^p[l,2,4] h y T>^n[l,5-c] 

yr^ K■T?fe9^ XC2:iS7K^J®i^-C'fc5±IB (i 7 ) tm(0[i.2,4\ ^ V T V ^ 
[l,5-c]t°y 5: v?^il^fls:^fcfl^<^^S±l^^^t^S^to 
(1 9) Yi:J3j:OT2:6S^*l^^-T?fcS±l2 (1 6) [1.2.4] b y T^n 

[l,5-c]t°y 5: v?V^^#:^fc{i^O^S±fF^^tL5^o 

(20) Xcii3J;t/XC2;657Rmii^^-Cfc5±lB (19) IB«<^[1,2,4] b y T 

p [1,5-ci k° y 5 V? * (i-e ^ $ 5 Ho 

(21) ±IB(1)~(20) (^V^'ftL36^C|B^<Z)[l.2,4]hyT;/ci[l,5-c] 

■ 
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(22) ±I2(1)~(20) (DV>T^^;0^^^IB®<^[1,2,4] h y T)/d11,5-c] 

(23) ±I3(1)~(20) O VN-f tL;6^J:|S^Oll,2,4] h y T / o [l,5-cl 
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(28) ±|B(1)~(20) ©V^-rtt^^^:|B«<Z)il,2,4l^y^^''=^^l,5-c] 

(2 9) TT/iyyAzA^^i^(omm%mK^^-t^'^B.(Di^m-i5^r//t. 

tz\tf^M(D^1&<Dtz}!b<D±m (1) ~ (2 0) m^1rti^^i^UM<o[i,2,4] h 
y Ti^o[l,5-c]t°y ^ i;^>mMW-t.tzi-i^(Dm^-tffB-^ti^^(^^^c 

(3 0) /^i'-^y y ym<Df^mmiXf/^fz\t^BM(omT^ofzi^<o±m 

(1) ~ (2 0) <DV^-fi^;^)^^c|B*fe<^[l,2,4] h y Typ[l,5-c]t°y 

(3 1) 5o^^c??^^*3«tUf/^fcli^B)53^<^^at<^fc*0±IB (1) ~ (2 
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(ii) ry-zK Tn^ ;U:t^^^^^-C^Tt2^ /i^(DTV-y^^^tVXit. M 

-y:x.=.)V=^^J\^. 2-7a.=/^:/n1^7K 3-7:ii=/>:/ntVK 

^^yyy/K -^^/^i^y/K ^vKy/K -Yy^^Ky/w T'y^/K 
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y/K f^y^y/K fyr/y^K T^b^yy/K ^^^J^'^/y/K :t=¥i^yy 
yryy/K ^^-y^^-ryy/K •^:^y:^=¥f-y y>'^^)&^fe*f ?3tT>5o 



i^mat. f py v?c^/K 2,5-i^;^=^yt't3y-:^-^K ^^ryyv'^^/K 
•y-yyi>=7K tj'^yi^/K k°-^yi^y^ k''-<7v'=>'>x ^js^t-^^v^^^K 

k Ko X h7k Kay^^.'K -r h7 t Kn^/ y/K 7^ h 7 k K 

p>f y^ y y/K ^t^^J^k Kn^y y/K v^k kp-t ^Fy/K ^^J^vy 

k°nyv^c:^/K ^/VJ^y/s y y . /J^^k°^yv^y. v?k K 



;5S: 



(viii) m^-t ^mmm^iL-m^fi^-^'B^^f^^^ mn.^m.m%^ ^-am^ 



yk-ayv?^. f^ryyv'^s ;a-=^f-/y v'^s k-^y^^^/s k'^^v^^'x ^ 

l,4-::^=^f-if k'V. "T h 7 k KPk'y:/. r h 7 k Kp 7 7 7^ b 7 k Kp 
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^-tA.TV^Xt.iVN) ^;65fctfbtL> Jzi^^fi^^i^l^fi^ l^uyi?-/K ^T>^ 

y y > 7^ h7t Kn=3ry y/K x h 7 1 Kp-f y 'Sj^y y ^^iJ' 
t Kn ^y y ^'^y-^ ^ y ^ ^^^-^^ k y ;k -^^ y ^ 

(xi) emiSiiT/v^/K e^«T/U3=3rix. e^<g:0TyW:^;y>f^^^=^i^ 
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{4, ^IBE^T y — /K^K^S (xii) t^^X'h^. 



(O 



^mus '^mm^um^momm (xiii) tmmx^h^. m^t^Mmm^f- 

(xiii) irlRiaX'Si)^) . j^mT/l^^^^^^^t^^^^^^^*^^^^^^^' 

^^^y^^^og^g (xii) hnmxM. s^«M<^K^st*- ^laa 

c5g^S (xiii) hnmxh'O. am»T/v.:^?y^/^*5J:tJ«i 



i 

(xii) g^ry-zK *#T7/V'^zK B^T7/^^zi-^^^>x m.W7ny{;V 
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m.. -<>^fv^/^*^^i^^ ^Mmm.. ^^^^^^m. y-r^^mm. ^j^=^i^ 

(lA) i:f4^i-5o. moit-^m (IB) . {l:;^^^ (ic) {z^\^-^xhmmxh^c 

^ — jS=Ly^ • i^y±i/:^ (Protective Groups in Organic Synthesis) > W 
(T.W.Greene) s W ^ ^) - ■ 7 ^ Y • ' ^ ^^^^^^^ 

-11- 
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■rT r 5/ K (John Wiley & Sons Inc.) (1981^) ] (D^m^Hi-^ i J: 19 , 

(lA) > (IB) is^Xf- (IC). {i^<^S/^;x@l^tJ^v>MJti-5wi:}iST' 




(iS^cf.^ Ri, R2^ XAi. XA2, XA3> SAs XBi, XB2. X^K X^K Yi^SiOT^fi 
^ tt-t' n B« IB i: R a X- fc 5 ) 

WMit^!^ 01) n^J^^(o:^'^ (wooo/17201) ^fc{t-tn{2:2pcfc;^?fe^c 
cfcD#fifei-5-i::6s-et5, -fb^ife (III) [v?-^— ^/v • ;^:7' • 

^'rrJ'j-^ ^]) -^^P^h))- (J. Het. Chem.) > 27#> 2181K (199.0 

^) ] t fcfi^^Llc^p Cfc^ifel^ i ^ -^fi&i-^ i: dST't So *fc. -fb^ife (IV) 
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ii^7!)\ \^^'ry Y-Ts^^y^y-- (Pictet - Spengler) fei:tX^btL5 
Thyt Kd>i' y^y y v'^-fev'^ (Synthesis) s 329M 

w^^m (ID »^u<m.5^s<?5^b^^ (ni) > (IV) 

^tz.\t (IC) ^#5^i:}65-e#So Ki^;:i^^?£tt^<^M^ 

7t KD^yi- (£jimTHFi:iil&-r) > v^oL^V^-^-y 

t°D y K:/ (jiJimNMPi;Iil&-r) X v?p<f-^v:^/^*=3rv' K (gimDMSO i: PI&-t-) > 
-<i^if:/. ^v/U-:^, T-feh=by^K i^^^^^K fc^yi^^-x 7^ 

[5.4.01-7- (m^DBUtm&i-) . t°yi^^> N-y^^/l-^/^'J^y 

;^^;t?yi>A. mm-rY))^j>>. BM^^y^^^ 7K*^k-^>y tk* 

\t^m (IB) <Z)9-fes XBi;657K*0^^*^^XB2:OmK«2R5B2 (j^^i^ R4B2:fo^J: 
0R5B2fi^tL^HHUlBi:I^aT'fe5) X-feS^li'^^ (IB') {i£ATO^&icJ:o 
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m2 r^>(~NH 




XS2 




NH2 



(VII) 



NH2 



GX) 



NH2 



^VVRil)R4B2R5B2NH2)3S7n^] I^^^N'^rI 



[X) 



R 



N 



5B2 



aB') 



R^ 



(VIII) 



y5.f^ttSi) ^^m^^^^ti-^^it^m (VXD ;lr#5ri:;6S-C'#So 

Xg3 

^b-a-^ (VXD mmM--xm\M(Dm^^m<D^ 

tLxn. mpLi-^raF. i^it^-^i^. ^^-^i^. h^i^^:^. t 



{^-^m (VIII) ^^sMt>u<^iElS^i^^stt^i^^^«*^ i^»~:^iiiijft. 

0*L<til~lO^4<^^b^^ (IX) t. l^J:~^»Jfi. 0*b<fil~3 
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^4~:><:iiPJft. * L< fiiriO^A'^ib-a-ife (IX) tmn-'7S'^ioo''C(Dm 

^ t X y) it-^i^ (IB') ^n^^ti^x'^^. ^m^^m^t^mmtLxii, 

hT5K> T-feh^hU/K ^^■^ly. /^y-/^, aii?/-/K i?^ 

sM^fe. mm. m^. ^m. ni^^n. ^m-mi^^^-^h 

^<o^ni^x2^Y^yy>(-mz.¥[\.xnw^mt^^bii^x^^. t.ti, ^ 
it^m (I) (Z)4>{rfi. ^mmi^i^. ^#mtifl?> ^tzit^^m 

it^m (I) (o^^w^x^fz^-^t^. it-^m (I) ■ii^^(Dmxnhfi^m'^\^ 
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-N 




8 



9 



10 



H 

CD 



HOI' 



HO 




HaCO.-^-,^ 



H 



HgCOll 



'CD 




y-^i (ID) 



N 



R- 



• 

F 
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S1SS(6) 

43 {k-a-t/BOH-^^^^: 

« 

H 
H 
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1^(6) 



N'^V_x,i (ID) 



IN IN .\ ^ 



51 



52 



53 



54 



55 



56 




K3 



Bruns b©:5^?fe['tU-:3r^7 — -^r— '^^tav'^ ( Molecular 
Pharmacology) > 29#^ 33 IH (1986¥) ] t-^T<^efc^^Afl;tXfTofCo 

7 5/ hM^i^'k. LtzBO mmol/L hi) ;^ ( t Kn df.^:/p( f^/v) T ^ / ;^ 
i?^-m^it (^^TrisHCli:Pl&i-) (pH 7.7) 't'-C\ h n ^/j^^ 

v?:^'^ if- (Kmeinatica^±S^) ^fflV^X^^ bfCo ^^^^^Ji'i>:$^lll (50,000xg, 
lO^W U nb^tiitmm\^nmMO SOmmol/LTrisHClM^S^^^lPx. 

Ts»L. m^(om'L-^M^n^tz. n^ntzm^itm^^. smg (ss») 

/mL(DUmmM\^^i ^Xoi^ 50 mmol/L Tris HCl mWW. [10 mmol/L^ib 
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J^/:yTr%-t—^^SS2=i--vY/xsvz^^^ (SigmaM) 

kM<Ol^m:\.t.M^mWL\ mL{C, h y 5"!>A-C:^^LfcCGS 21680 

K)Txy iX^' : 40=3r^ — y — /mmol ; ^ci- • ^ y V K • — ^ y 
r (New England Nuclear) Clf • ^-^^—ttv • • 7 r — = a • 
Tly Y ' jc^;^^y ^v^J'/l' • iryf^^x-Y 5/^;^ (The Journal of 
Pharmacology and Experimental Therapeutics) . 251^. 888H (1989¥) ] } 
50/z L (Sii^jgm.O nmol/L) *3 j;T>*l^@t^b-^i^50MLtr;!JPx:fc„ Wi^Wi^^hX, 
-^Vl^^'mmM. (GF/C; Whatman %m ±-e#jiSi?l^i 

i£■fe.^^:5j<^''&Ufc5;iL©50mmolyLT^isHClM^^^T3lH]^5fc?|^L.fc„ 

x^-fT/wtJ^A/l-^L. (EX-H ; SiTtMMXH^i: 

JJ) =lrJD;i. m^m.^mW-'y^-y^'-'-'y^^y^'O^y^- (Packard^tiSl) T* 

^i^^k-a^tK^AzA^^^ls^l^'a- (3H-CGS 21680^#) '^W^^(0%)i^\± 




^#^^^-6-4 i: {is 100 mmol/Lv'i^ a^^f^/l/Tx/ Vyi.Q.Vk ; Sigma t± 
M) #^T-ei53H-CGS 21680^'a-J^I*tg4X'&»9. ^^#^T-e(5?^^-a^S:<i: 
(is ^S^SIf^«^l*®^'fb-a-%#iSETT-<^3H-CGS 21680*g-a'^*ltigi:T'fcS, 
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mmmx^h^. cgs 21680 (tt y -yyA2A^mmmm) ^mM\H\z.^-^ir 

^t.rf y i^yA2A^^W-^'^ bTESi^^<*<^'f'Mj^JK#^ (medium sized 
spiny neuron) (GABA) ^^i!)tt«)$lJ^4V:^:/;^e^^5^^J $ 

fl^ [v^-^— • • =-3. — P (Journal of Neuroscience) ^ 

16#> 605H (1996¥) ] » ^(T^r^i^fj. Tx/ v'>'A2A^^^it#^(« 

5m^(ommdY^^^ (flsm22~25g> b^^slo ^imiom^^^xm^^ 

trofce CGS 21680 (RBItiM) ^^S^t^TK i:kmnm^w KmMv. 10 

MCi:iii&i-) ^«®7K (:kmmm^m) xu^Lxm\'^fco cgs 21680 

■^f£\>^mm (0.5% MC^WSii* : *^.^) ^^n^'nSP^^tfc (•7!>;^fls: 
;10 gfcfc 9 0.1 mL) o t^ii^^b-a-tlS-^-lBtFpmt-lEE-f ^4.5 cm. ijiil.O cm 

^ ]yyiy-m^^M^\^tco nmit^mit±xio mg/kg ^ps-^bfc 
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1^ lis ^ X- tT^^i^^cnl^^^PSii^^^^^^ 


1 


(1) HuK^^t-ilittfc*^^<^ill^^5#£A 


2 


flute ^Sr 1^ ft ^ ^ ^ <^ ^ I0$!?a±<^ 


3 


(1) #te*t--^Mttfc*^^<Z)^^ 

^ Arfe n-»-r HH -JL^* ^ j>u t i_ 1 ''i iH" 

(2) m^^^\^Mnfci^^'t(Dm^<Dnm^^ 


4 
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i|3 u't;v\^i/m^^^-^'^^^-^^^'^^^^ 

;V • f 7 ^ 5/ 3 > (Journal of Neural Transmission) ^ 8^s 39-71M 
(1994¥) ] o 

5Mfiti<DattddY-7 ^ (<^m22~25g^ B*SLC) ^mlOe^ffiV^T^!^^ 
trofCo ^M^W^FB^^fi^ ^ia23±rC,S^55±5%<^»^f^-C'^*l-. 

^^SW7KX'^f^)^^TiS^bTi88#Bg^J; ^•p^\^-:f'y-Mmwm^ 
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.31;^ . o^— (Proceedings of the National Academy of Science USA) s 
80^. 4546H (1983¥) ] o a^^-^-^-fe^/ h {iX^^t-S tfi!l<^*^« 

^j-^o:^;:?. . (Neuroscience Letter) ^ 57#x 37H (1985^) ] o 

2~3»05llt*ll = ^^-^-^-fe5' ^ (M300~375g. B^i^l^T) 

mm\^xm^^n^tc. mptp (RBitt^) =^i£itffi^sife^7K {i^mmmit 

l::^ V^fCo ^^-fli^ifef^O.S % TweenSO. 10 % L i i^<D7K^JiSt:«^^ i L 

:/j£^b^^-ov^-cii30:b^s^^8Ptr^^. i:^m±mum^hU^\^mm^±^"^M.H 
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<^ |IJ ^ {i 1P4 IE O - y ^ 69 ife fti ^ 

■CitlSEbffofc V^MW^"^'. ^ y( /^^ ^ y XDm.^'^^^ (Wilcoxon Rank 
Sum test) ] 

um<oii^^. it^mu \t^i^2. \t-^<^4s -(b-a-tis. it-^mi^ i^mt-^m^ 

fco 0.3% Tween807K^?g^<^«^lrl0mL/kg^PS-^bfc„ 

iljW©SiJ^(iPorsolt©;&-?fe [Ty^vz-iy • T^^x/^:^;^>^' • Ki^ • :7 7 

/V-vny^-f ^ • a: ■ K !^ • X y b° (Arch, int Pharmacodyn.) > 229^^ 
327-336H(l977¥)] tC^iCTtTofc, i-7tti3*>x M^T ^ V J^m<Dmm7k 
If (E^lOcm. ;S$25cm) {C, 7Kta23±lt<D7K^^$9cni(c58o-C'7!?;^^ 
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BW=t<i^ti:<-t^rzi^. miom^^ti^in^Wu ^"^mm-f^ic^i-fxm^ 

^frofco ti:ii. ^m^mm^lt, 2|25^|^B#{cM^L> li^^tcfi^^^M 
Steel-testfe ^ ^ V ^ T o fc o 



7 









0.5% 


MC (lttt*^R§) 


176.6 ± 20.9 






8.5 ± 3.3 (p<0.Ol) 


0.5% 


MC 


206.6 ± 8.2 






75.6 ± 18.5 (p<O.Ol) 


0.5% 


MC 


181.6 ± 10.3 






31.3 ± 16.3 (p<O.Ol) 



it^m, it-^s^sis ^-ait^memo mg/kgSpS#■^^ ^Wi^^(DmM^i 
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^^aL7.7-)^. i/y-ferp ^-g^J^x^x/K al^^^^7K^ :tSA:^7K> yczfl^ 

y^y3-/K ^°y j^f"v>'^"y ^^-/K ;ry-7'}ft> ^^j^y-zv^^^fctf b 

^fc. ■0ij;t{f#a<^©?^^J. mm^. ^^n. mmu m^\m. ?L^b 

0 lIElJ^^v^LmIH^i^p^^-^i^SP^■^^i^s*^ ^/ctti 0i~24^Fb1o^ 
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2-^7 p^yvt K7i^K 65 g (515mmol) jb^iOTBU 70 mL (510 mmoD 
DMF mm (50g, 256mmol / 100 mL) rt?a^45 t:j^i>TtcSiJ# Lt^^ b 

nfc@»^W«iE (^PP>i^/l'i»/p^^/-^i- = 10/1) i^m^l^. TKSfc 
;}-x7Vi.T'hy^»/-'^3 (20) UX> WMit^O^ (jb^i^A)56.9gSrefe 

iH NMR ( 6 ppm, DMSO-de) : 10.49 (brs, IH), 9.78 (brs, IH), 7.95 (dd, J = 
0.7. 1.7Hz, IH), 7.28 (dd, J = 0.7. 3.3Hz. IH), 6.70 (dd, J = 1.7, 3.3Hz, IH). 
6.30 (brs, IH), 2.50 (brs, 3H). 
Mass (jn/z) : 284, 286 (EI+) 
m (KBr) : 3750, 1654, 15«0, 1478 cm ^ 
M. : 185 

%m : 7-^:^ PP-3-(7 7>'-2--^/l^)-5-7{^/V'^^[l,2.4lh y T 

y n [4,3 -cl t° y ^ >- (^b-^-^B) 
>/U=fy#|S^T> i^-fbUy (225 g, 1.58 moD ^=^v^V>' 320 mLtC 
miC^^-y-^ ^^/V^^i^^^ 340 mL (256 g, 1.58 moD ^:&Px. 
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90 vx-mimm^Mmy^t^o f^^m^iummLtc'^. -fb-a^^A 90 & (sie 

mmomm^. ^bt^ieO *CT'2 ^»fiUfCo Sf&<^T^^ KJ^?M<^rti& 

iH NMR ( 6 ppm, CDCI3) : 7.75 (dd, J = 0.7. 1.7Hz, IH), 7.44 (s, IH), 6.97 
(dd, J = 0.7, 3.3Hz, IH), 6.66 (dd. J = 1.7. 3.3Hz, IH), 2.63 (s, 3H). 
Mass(in/z): 266, 268 (EI+) 

IR (KBr) : 3040, 1592, 1512, 1464. 1301, 1081, 1009, 902, 897, 755 cm"! 
: 122-124 °C 

#M3 : 7-^ D i3-2-(7 7^^-2-^y^)-5-;^ ^^^^^[1.2.4] hU T 
ih-^m 2.7 g (10 mmol) ^THF 8.5 mL 7K?^TDBU 1.5 mL (10 

^efe®#:i;L-C#fc (llX^81%)o 

m NMR (6 ppm, CDCI3) : 7.65 (dd, J = 0.7, 1.7Hz, IH), 7.36 (s, IH), 7.28 
(dd, J = 0.7, 3.3Hz, IH). 6.60 (dd, J = 1.7, 3.3Hz, IH). 2.78 (s, 3H). 
Mass (m/z) : 266, 268 (EP) 
IR (KBr) : 3745, 1596, 1508, 1452 cm i 
M : 230 "C 

: [7-i5^ o n -2-(7 7 :^-2--l' >'V)[l,2,4] b V n[l,5-cll:'' y 

-fb-^J^B 50.0 g (l87.5nimoD ^IrTHF 600 mL IC^j^L. ^ t^iDBU 42 mL 
(280 mmol) ^;!jn;i> ^^T'l^SO^j^F^m^ Lfco ^;S:^^^l^3.4- v?p« h 
V'i^/VT^:/ 94g (563 mmol) ^JP;i. 60 'Cxm2 m^UWVfZo S:/S^T 
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^74%) o 

iH NMR (6 ppm, CDCI3) : 7.60 (dd. J = 0.7,.1.7Hz. IH). 7.20 (dd, J = 0.7, 
3.3H2. IH), 6.94-6.98 (m, 3H), 6.85 (d, J = 7.9Hz. IH). 6.61 (brs, IH). 6.58 
(dd, J = 1.7. 3.3Hz, IH), 4.74 (d, J = 5.6Hz, 2H), 3.90 (s, 3H), 3.89 (s. 3H). 
Mass (m/z) : 385, 387 (EI+) 
m (KBr) : 2359, 1630, 1616, 1585, 1515 cm'* 
^ : 193 °C 

: 7-^5' P ci -2-(7 7 ^-2--r^l')[l.2,4l b y T [l.5-c] t° y 

-fb-a-W 50.0 g (130 mmol) ^ h ^ 260 mL Mfi? -tbtJl 

V y 77k;^ap<^5'>'^^^^^^ 50 g (333 mmol) J: tJ« T y - 42 mL 
(390 mmoD^iB;t> mUX^'mmUmWLfc. ^*&I^T^> hy7/U:raS*^ 

7 y -LT. tlM-fb-a-i^ (Ili^tlE) 25.6 g ^^^mW-t LXntz (11X^83%) c 
iR NMR (6 ppm, CDCI3) : 7.64 (dd, J = 0.7, 1.7Hz, IH). 7.25 (dd, J = 0.7, 
3.3Hz, IH), 7.04 (s, IH), 6.60 (dd. J = 1.7, 3.3Hz, IH),. 6.30 (brs, 2H). 
Mass (m/z) : 235, 237 (EI+) 

IR(KBr) : 3104, 3070, 1666, 1592. 1552, 933 cm i 
^ : >270 r 

#f!l6 : 7-i{^Pn-2-(3-7/V:^D7 3i::^7V)[l.2,4]h yTynll.5-c] 

t" y 5; V? :^ - 5 - T 5: > (ib-a-feF) 

yy'^/ut K7^^ F^fflV^T> -fb-^i^F^^fc (W8.6%) o 
iH NMR ( 5 ppm, CDCI3) : 8.34 (brs. 2H). 8.03 (dt, J = 7.9, 1.3 Hz, IH), 
7.90 (ddd. J = 1.3, 2.6. 9.9 Hz, IH). 7.62 (dt. J = 5.6. 7.9 Hz. IH). 7.40 (ddt. 
J = 1.3. 2.6. 7.9 Hz, IH), 7.09 (s. IH). 
IR(KBr) : 3446. 1670. 1604. 1597, 1560. 1551, 1471 cm" 1 
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: 275-276 °C 

m : l-[5-T ^ y -2-(:7 7 ^-2-^/^)11.2,4] h y T/P[l.5-C] 

^nmbX^^bti^it^^^ 5.00 g (21.2 mmoD SrDMSO 60 mLKmM b> 
l,4-^^;r^1^-8-T•f fp[4.5]x;* ^ 10.6 g (74.2 mmoD 

ioomL%jnx.T6o x:x^m2 mmuwi^tio Ri^^i^T^. Emm^m^ 

LT. M'fb'g'^ C-fb-^J^G) 4.09 g (W65%) o 

iH NMR (6 ppm. CDCI3) : 7.60 (dd. J = 0.7, 1.7Hz, IH), 7.17 (dd, J = 0.7, 
3.3Hz. IH). 6.57 (dd. J = 1.7. 3.3Hz. IH), 6.13 (s, IH). 5.70 (brs. 2H), 3.92 (t, 
J = 5.9 Hz, 4H), 2.55 (t, J = 5.9 Hz, 4H). 
Mass (m/z) : 285. 237 (EP) 

mtmi : 2-(y y >-2-^/v)-7-(8aS-;d-i5^ 9 t Fa t:»P n [l,2-a] t° 

7i^:/-2-^yv)li,2.4]hyT>^n[i,5-clfy ^ v^:/-5-^ ;vT 5 

ii^l) 

#f!l5-e#btLS^b^i^E 500 mg (2.12 mmol) ^DMSO 10mU:i^^U 
mm^')'^^ 880 mg (6.37 mmoD. 8aS-^^ t Kn t°P Pll.2-a]l^7i^ 
^802 mg (6.36 mmol) ^t^TL. 140 t:X'*tl2 B#FM#Ufc„ Sf&SS^T^. ^ 

/ ^7V/@ti^^^/^^i^^^-^'S^«"« ^"^^ ^S^b^ife (^b^^l) 360 
mg'^efe«&*i: (i|X*35%) o 

iH NMR (5 ppm, CDCI3) : 7.58 (dd. J = 0.7. 1.7 Hz, IH), 7.26 (dd, J = 0.7. 
3.3 Hz. IH), 6.56 (dd, J = 1.7. 3.3 Hz. IH), 6.04 (s. IH). 5.61 (brs, 2H), 4.38 
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(d, J = 11.2 Hz. IH). 4.18 (d. J = 11.2 Hz. IH), 3.18-3.09 (m. 3H). 2.68 (t. J 
= 11.2 Hz. IH), 2.34-1.48 (m. 7H). 
Mass (m/z) : 325 (EI+) 

IR (KBr) : 3184. 2800, 1662. 1643,. 1597. 1442. 1438. 1338. 1224. 1092 cm i 
iHl^ : 262 t: 

Ttm'^m : C16H19N7OO.I • iL20t VX 

H-^ffi (%) : C = 58.74, H = 5.91, N = 29.97 

MM^ (%) : C = 58.67, H = 5.99, N = 30.05 
mmm2: 2 - [5 - T ^ y - 2 - (7 7 >- - 2 - ^ /V)[l,2,4l 7 n [1,5 - c] 

^..y ^i^y~7-yfM-7B.,SaS-:tii^-$'\^ Kn k'n p [1,2-a] 1^7 i>i^-7- 

iH NMR (6 ppm. DMSO-de) : 7.86 (dd, J = 0.7. 1.7 Hz, IH), 7.58 (brs. 2H). 
7.07 (dd. J = 0.7, 3.3 Hz, IH), 6.67 (dd, J = 1.7. 3.3 Hz. IH), 6.02 (s, IH), 
4.80 (d. J = 4.6 Hz, IH). 4.39 (d, J = 13.5 Hz, IH), 4.16-4.26 (m, 2H), 
3.27-3.37 (m. IH), 2.96 (d. J = 11.2 Hz, IH). 2.84 (dt. J = 3.3, 12.2 Hz, IH). 
2.42-2.54 (m, IH), 2.13-2.24 (m. 2H), 1.97 (dd. J = 5.6. 9.2 Hz, IH), 
1.61-1.66 (m, 2H). 
Mass (m/z) : 341 (EI+) 

IR (KBr) : 3282. 3136, 2804, 1606. 1572, 1512, 1441. 1375. 1338, 1246, 

1169 cm^ 

it^ : 271-272 "C 

: C16H19N7O2 i: b-C 
tf^^S (%) : C = 56.29, H = 5.61, N = 28.72 
JISlHit (%) C = 56.10, H = 5.62. N = 28.37 

: 2-[5-T5 y -2-(7 7:^-2-^yl-)[l,2.4] f y 7 i/D[l.5-c] 
t-y 5 jv\-l%%^~is'^ ^ t Kn fn p [1,2-81^7 i^:^-7- 

•38- 



wo 03/068776 



PCT/JP03/01565 



m NMR ( 6 ppm, DMSO-de) : 7.86 (dd, J = 0.7. 1.7 Hz, IH), 7.59 (brs, 2H). 
7.06 (dd, J = 0.7, 3.3 Hz, IH). 6.67 (dd, J = 1.7. 3.3 Hz, IH), 6.02 (s. IH). 
4.78 (d. J = 4.6 Hz, IH). 4.34-4.45 (m, IH). 4.13-4.28 (m. 2H), 3.32 (brs, IH), 
3.01-2.85 (m. 3H), 2.61 (t. J = 11.0 Hz, IH), 1.23-1.33 (m. 4H). 
Mass (m/z) : 341 (EI+) 

IR (KBr) : 3323, 1660. 1612. 1597, 1560, 1508, 1456, 1396, 1166, 1072 cm ^ 
ill^ : 261 "C 

5c*^=ff : CieHi9N702 • 0.2H2Oi: UT 
li-^'fit (%) : C = 55.71, H = 5.67, N = 28.42 
(%) : C = 55.96. H = 5.79. N = 28.22 
mm4: 2-(7 7^-2-'l'/W-)-7-(7R,8aS-7-p^ b =3^^/;^^ t Kn 

HX^ : 37% (g^^^^/^/'f y:^^ tf/WJ^— T'/i^-eS^^ ; &^^^) 
IH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH). 7.16 (dd, J = 0.7, 
3.3 Hz, IH). 6.55 (dd. J = 1.7, 3.3 Hz, IH). 6.03 (s, IH). 5.74 (brs. 2H), 4.37 
(d, J = 11.2 Hz, IH), 4.15 (d, J = 12.5 Hz. IH), 4.03 (dd, J = 5.9. 12.5 Hz. 
IH), 3.52 (dd, J = 6.6, 9.2 Hz, IH), 3.30 (s, 3H), 3.09-2.98 (m, 2H). 2.61 (dd, 
J = 10.6, 12.5 Hz, IH), 2.41-2.31 (m. 2H). 2.20 (dd. J = 5.3. 9.2 Hz. IH). 
1.92 (dd, J = 5.9, 13.2 Hz, IH), 1.76-1.64 (m, IH). 
Mass Gn/z) : 355 (EP) 

IR (KBr) : 3160, 2940, 2827, 1658. 1644, 1560, 1458, 1388, 1381, 1242, 
1198. 1111 cm-i 
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it^ : 179 V 

7tM^^ : C17H21N7O2 tLX 
H-^-lit (%) : C = 57.45, H = 5.96, N = 27.59 
(%) : C = 57. 1 1, H = 6.07, N = 27.32 
mmm5: 2-(77^-2-^/v)-7-(9aRS-^^^ t KPl^y K[l,2-a] 

-0^5) 

JR^ : 46%(@1^^^^>'^'C*S^^ ; 

iH NMR (6 ppm. CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd. J = 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H). 3.07 (dt, J = 3.3. 12.5 Hz, IH), 2.91-2.80 (m. 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, IH). 2.26 (dt. J = 3.3. 11.9 Hz, IH), 2.12-1.57 (m, 5H). 

1.37-1.23 (m. IH). 

Mass (m/z) : 339 (EI+) 

m (KBr) : 3142. 2935, 1657, 1597, 1506, 1458. 1433. 1338, 1217. 1140 cm i 
ik^ : 219 

jtm'^m : C17H21N7O • 0.2H2Oi LT 
It^iit (%) : C = 59.53, H = 6.29, N = 28.58 

mmm (%) : c = 59.59, h = 6.28, n = 28.42 

cll,4-:^=^1^-i>i^-8-^/i-)[l.2,4]hyTi/o[l,5-c]fy ^i;^^-^- -( ^^T 

J|X^ : 39%(^:J' y — /u/|^i^3^5^/Wt?S^^B^B ; 6fel&5^) 

iH NMR ( 5 ppm, CDGla) : 7.58 (dd, J = 0.7. 1.7 Hz, IH). 7.15 (dd. J = 0.7. 

3.3 Hz, IH). 6.55 (dd, J = 1.7. 3.3 Hz. IH), 6.01 (s. IH). 5.74 (brs. 2H). 
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4.15-4.05 (m. 2H). 3.68-3.91 (m. 3H). 3.32 (t, J = 10.6 Hz, IH). 3.07 (dt, J - 
3.0. 12.5 Hz. IH). 2.84 (d. J = 12.5 Hz, IH). 2.72 (d. J = 11.5 Hz, IH), 
2.26-2.61 (m, 4H). 
Mass (m/z) : 342 (EI+) 

IR (KBr) : 3156. 2843. 2333. 1666. 1647, 1603, 1446, 1231, 1196. 1124, 

1067 cm-i 

it^ : 224-225 °C 

TC^^^ff : C16H19N7O2 • 0.lH2Oi; bX 
%\-mU (%) : C = 56.00. H = 5.64. N = 28.57 

mmm (%) : c = 56.19. h = 5.63. n = 28.21 

Mmi: 2-(3-7/i';rn:7^=^V')-7-(7R.8aS-7-p' h^^y:^^^^ 
KPlfP PIl,2-a]l^7i^:/-2-^/^)[l,2,4] b y ry n[l,5-clt:"y ^ v'i/- 

: 19% (T-fe b l^X^^^ ; fifei^^l^) 
iH NMR (6 ppm. CDCI3) : 8.00 (d. J = 7.9 Hz, IH), 7.91 (dd, J = 2.0, 8.0 
Hz, IH). 7.42 (ddd, J = 2.0. 7.9, 8.2 Hz, IH), 7.15 (ddd. J = 2.3. 8.2, 8.6 Hz. 
IH), 6.07 (s, IH), 5.63 (brs. 2H). 4.38 (d. J = 12.2 Hz, IH), 4.17 (d, J = 13.8 
Hz. IH), 4.02 (dd. J = 5.9, 12.2 Hz. IH). 3.52 (dd. J = 6.9. 9.6 Hz. IH). 3.30 
(s. 3H), 3.09-3.00 (m, 2H). 2.61 (dd, J = 10.6, 11.5 Hz, IH), 2.45-2.31 (m. 
2H). 2.20 (dd. J = 5.6. 9.6 Hz. IH). 1.91 (dd. J = 5.6. 11.5 Hz. IH). 1.761.68 
(in. IH). 

Mass (m/z) : 384 (ES+) 

IR (KBr) : 2931. 2816. 1653. 1608. 1558, 1508, 1435, 1236, 1169, 1103 cm^ 
ilt^ : 190-191 

Ttm^^ : C19H22FN7O • 0.1H2Oi: 
nW-m (%) . : C = 59.24. H = 5.80. N = 25.45 
mm (%) : C = 59.27. H = 5.99, N = 25.25 
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mmS: 2-(3-7/V:tP73.=/l-)-7-(9aRS-:^-^i5't: Kot-y KU.2 
-a]l:°7i^^-2-'f^v)[l,2,4]hyTi/p[l.5-c]k-y ^i^:/-5-></^T^:^ 

iH NMR (6 ppm, CDCI3) : 8.00 (d. J = 7.9 Hz, IH), 7.91 (dd, J = 2.0, 8.0 
Hz, IH), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, IH), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
IH), 6.07 (s, IH), 5.63 (bis, 2H). 4.38 (d, J = 12.2 Hz, IH), 4.17 (d, J = 13.8 
Hz. IH), 4.02 (dd, J = 5.9, 12.2 Hz, IH). 3.52 (dd, J = 6.9, 9.6 Hz, IH), 3.30 
(s, 3H), 3.09-3.00 (m, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, IH). 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, IH), 1.91 (dd, J = 5.6, 11.5 Hz, IH), 1.761.68 
(m, IH). 

Mass (m/z) : 384 (ES+) 

IR (KBr) : 2931, 2816, 1653. 1608, 1558, 1508. 1435, 1236, 1169, 1103 cm ^ 
ifc^, : 190-191 °C 

TC^i^W : C19H22FN7O • O.lHaOi: UT 
fHI'li (%) : C = 59.24, H = 5.80, N = 25.45 

mmm (%) : c = 59.27, h = 5.99, n = 25.25 

^mm9: 2-(3-7/U;^a7:ncr;v)-7-(9aR-:^i^^5'l: K'^f7v;'y[2,l 
-cll,4-;t^1^i?>— 8-^/w)[l,2,4l h y T>/n[l,5-c]t°y ^ i;:/-5-^/w 

JlX$ : 23% iT± h ; fife*&*) 

IH NMR (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz. IH), 7.91 (dd, J = 2.0. 8.0 
Hz, IH), 7.41 (ddd, J = 2.0, 7.9, 8.2 Hz, IH), 7.14 (ddd, J = 2.3, 8.2. 8.6 Hz, 
IH), 6.05 (s. IH). 5.70 (brs. 2H). 4.05-4.15 (m. 2H). 3.91-3.68 (m. 3H). 3.32 
(t. J = 10.6 Hz, IH), 3.07 (dt, J = 3.0, 12.5 Hz, IH), 2.84 (d, J = 12.5 Hz, IH), 
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2.72 (d, J = 11.5 Hz, IH), 2.61-2.26 (m, 4H). 
Mass (m/z) : 370 (ES+) 

m (KBr) : 3142. 2871, 2365, 1670, 1605, 1560. 1508, 1458, 1410, 1227, 

1113 cm^ 

: 232-233 
Ttm^j^^ : C18H20FN7O t LT 

tl-^'fit (%) : C = 58.53, H = 5.46. N = 26.54 

mm\% (%) : C = 58.57, H = 5.55, N = 26.48 
%mm\Q: l-[5-T^y-(2-77:/-2-^/^)[l,2,4]hyT/n[l.5-c] 

JlX^ : 42% (i^^^f^/^/^^i^^"^'??^^ ; fife^^l^) 

iH NMR ( 5 ppm. CDCI3) : 7.58 (dd, J = 0.7. 1.7 Hz. IH), 7.14-7.37 (m, 6H), 
6.55 (dd. J = 1.7, 3.3 Hz, IH), 6.05 (s, IH), 5.60 (brs. 2H). 4.00-4.07 (m. 2H). 
3.21-3.32 (m, 2H). 2.79 (s, 2H), 1.57-1.78 (m. 4H). 1.32 (s. IH). 

■ 

Mass (m/z) : 390 (EI+) 

IR (KBr) : 3142. 1682, 1653, 1608, 1558, 1497, 1446, 1417. 1369, 1240, 

1182 cm-i 

gb^ : 240-241 t: 

5tm^m : C21H22N6O2 t\^X 

(%) : C = 64.60, H = 5.68, N = 2 1.52 
mmm. (%) : C = 64.72, H = 5.69. N = 21.64 
mmmn : 1-[5-T ^ y -2-(7 y 2-^ /^)[1.2,4] Vdr^/n [1.5-c) 
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iH NMR ( 6 ppm, CDCI3) : 7.58 (dd. J = 0.7, 1.7 Hz, IH), 7.44-7.16 (m, 5H), 
6.55 (dd. J = 1.7, 3.3 Hz, IH). 6.10 (s, IH), 5.62 (brs, 2H), 4.24-4.15 (m, 2H), 
3.50-3.34 (m, 2H). 2.15-2.03 (m, 2H). 1.83-1.76 (m, 2H). 
Mass (m/z) : 410, 412 (EI+) 

IR (KBr) : 3229, 2862, 1622, 1597, 1545, 1448, 1381, 1211, 1009 cm ^ 
: 258 X: 

7cm^^ ■■ C2oHi9ClNe02 • 0.5 Y/i^^yt LT 

(%) : C = 61.77, H = 5.07, N = 18.39 
(%) : C = 61.84, H = 5.09, N = 18.39 
mmi2: 7-[4-(4-^nn7a:=7>)-4-7' b driX t"-<i; i;^>'-l-^ 
yl.]-2-(77:/-2->l'/^)[l,2,4lh !;Tyn[l,5-c]t'y 5-'</VT 

: 46% y — /WCS^bI ; Sfel&^) 
»H NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.33 (s, 4H), 7.16 
(dd, J = 0.7, 3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.09 (s, IH), 5.76 
(brs, 2H), 4.13 (d, J = 12.9 Hz, 2H), 3.30 (dt, J = 2.6, 12.9Hz, 2H), 3.01 (s, 
3H), 2.12-1.84 (m, 4H). 
Mass (m/z) : 425, 427 (ES+) 

IR (KBr) : 3340, 3145, 2942, 1647, 1616, 1558, 1508, 1446, 1417, 1387, 
1336, 1234, 1120, 1072, 1008 cm i 

^ : 210-211 "C 
Ttm^^ : C2iH2iClN602<t: 

H-^iit (%) : C = 59.36, H = 4.98. N = 19.78 

mmm (%) : c = 59.22, h = 5.15. n = 19.72 

^tfe^JlS : l-[5-T^y -2-(7 7^-2-'</v)ll.2.4] h }) 7 ^ u[l,5-c] 
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iH NMR ( 6 ppm, CDCI3) : 7.60 (dd, J = 0.7. 1.7 Hz. IH), 7.51-7.32 (m. 5H). 
7.17 (dd. J = 0.7. 3.3 Hz. IH), 6.56 (dd. J = 1.7. 3.3 Hz, IH), 6.13 (s, IH). 
5.70 (brs, 2H), 4.46 (d, J = 13.9 Hz. 2H), 3.36 (dt, J = 2.3. 13.9 Hz. 2H). 

2.24-2.07 (m, 4H). 
Mass (jn/z) : 385 (EI+) 

IR (KBr) : 3324. 3172, 2770. 2234, 1660, 1610, 1558, 1446, 1415, 1218, 

1186 cm-i 

: 224-225 

: C21H19N7O • O.3CH3COOC2H5 i: bT 
H-^m (%) : C ^ 64.74. H = 5.24, N = 23.80 
aOifi (%) : C = 64.40. H = 5.41, N = 23.81 
»!114 : l-{l-[5-T ^ J -2-(77 :^-2-^/V)[l.2,4] h y T^^W.h 
^i?:/_7-^/V]-4-t: Ko^f ixt°-<y i^:/-4-^M:/n/-?^— 2 

J|X# : 5% (^ n h ; ^fel^*) 

iH Nm ( 8 ppm, CDCy : 7.58 (dd, J = 0.7. 1.7 Hz, IH). 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.04 (s. IH), 5.69 (brs, 2H), 4.00 
(d J = 13.7 Hz, 2H). 3.35 (dt. J = 2.3, 12.9 Hz. 2H). 2.63 (s. 2H), 2.19 (s, 
3H), 1.80 (d, J = 12.9 Hz, 2H), 1.53 (dt, J = 4.3, 13.2 Hz, 2H). 
Mass (m/z) : 356 (EI"^) 

IR (KBr) : 3324. 2919, 2857. 1713. 1651. 1614, 1558, 1450. 1417. 1232, 

1124 cm-i 
gll^. : 190-194 X. 

»!115 : 2-U-15-T ^ J -2-(:7 7 :/-2->r /V)ll.2,4l b T/p[1.5 
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^^miX-'^hti^it^^G 800 mg (2.68 mmoD^v'^ n n p« ^ yiO mLjS 
^X^mmi.O mUzmM mi-^^J' / -y^7 ^ y 0.24 mL (4.03 mmoD *5 
XUh])T± V^iyy^Mit^t'^i' V^} "^J^ (4.03 mmoD^iD;t^ ^iaT*tl2 

42%)o 

iH NMR ( 8 ppm, DMSO-cU) : 7.86 (dd, J = 0.7, 1.7 Hz, IH), 7.55 (brs, 2H), 
7.05 (dd, J = 0.7, 3.3 Hz, IH), 6.67 (dd, J = 1.7, 3.3 Hz, IH), 6.00 (s, IH), 
4.42-4.48 (m, IH). 4.15 (d, J = 13.2 Hz, 2H), 3.46-3.42 (m, 2H), 2.95 (t, J = 
11.2 Hz. IH), 2.62 (t, J = 5.6 Hz, 2H), 1.86-1.82 (m, 2H), 1.61 (brs, IH), 
1.29-1.15 (m, 2H). 
Mass (m/z) : 343 (EI+) 

IR (KBr) : 3286, 2929, 1651, 1610, 1442, 1417, 1218, 1124 cm"! 

mM. : 207 t: 

7c*^^ : Ci6H2iN702i: bX 
t+^#: (%) : C = 55.96, H = 6.16, N = 28.55 
(%) : C = 56.20, H = 6.44, N = 28.52 

y ^:?>'-i-^/k][i,2,4] h y n[i,5-clt°y $i?>'-5-'</wT ^ y iih^ 
me) 

IR^ : 14% imm^'f-Jl^X^W^^m ; M^^^)' 

m NMR ( 8 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.15 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.03 (s, IH), 5.65 (brs, 2H), 4.20 
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(d. J = 13.2 Hz, 2H), 3.42 (t, J = 5.3 Hz, 2H), 3.27 (s, 3H). 2.85 (dt. J = 3.0, 
10.6 Hz, 2H). 2.85 (t, J = 5.3 Hz, 2H), 2.69-2.60 (m, IH). 1.95-1.85 (m, 2H), 
1.48-1.25 (m, 2H). 

Mass (m/z) : 357(EI+) 

IR (KBr) : 3108, 1670, 1610, 1560, 1514, 1446, 1417, 1224, 1113 cm i 
ill,^ : 140 t: 

;V){\,2M MJ T y P [1,5 - cl t° y ^ V - 5 - T 5 

17) 

iH NMR ( 6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.15 (dd, J = 0.7, 
3.3 Hz. IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH). 6.04(s, IH), 5.61 (brs. 2H), 4.20 
(d, J = 13.2 Hz, IH). 2.98 (dt. J = 2.6, 11.9 Hz, 2H). 2.90-2.82 (m, IH), 
2.31-2.21 (m. IH), 2.00-1.86 (m, 2H), 1.46-1.26 (m. 2H). 
Mass (m/z) : 339 (EI+) 

IR (KBr) : 3414, 3299, 3091, 3080, 1659, 1643, 1604, 1541, 1441, 1219, 

. 1126 cm 1 
it^ : 195 °C 

m^miS : 2-(77>-2-^/^)-7-(4-7:i.::^yVT5:y t°-<y v':^-l- 

>f/^)[i,2,4ihyTypU,5-c]b'y ^-ji^-s-^/i^t?.^ dt^miB) 

: .54% (3:.^ y — ;V / 'y-Q^I^^ ; ^^B^ 
iH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.27-7.14 (m. 3H), 
6.74-6.55 (m, 4H), 6.07 (s, IH), 5.62 (brs, 2H), 4.24 (d, J = 14.2 Hz, 2H), 
3.60-3.46 (m, IH), 3.15-3.04 (m, 2H), 2.20-2.10 (m, 2H), 1.53-1.44 (m, 2H). 
Mass (m/z) : 375 (EI+) 
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IR GiBr) : 3151, 1666, 1605, 1556, 1506, 1446, 1410, 1377, 1221, 1184, 

1139, 1017 cm-i 
MM. : 202-203 X: 

Ttm^^ : C20H21N7O • 0.5C2H5OH^: LX 

H-^fii (%) : C = 63.30, H = 6.07, N = 24.60 

mmW. i%) : C = 63.11, H = 6.21, N = 24.78 
Mmmi9 : 7-(4— <^C^/VT 5 / t"-< y v':/-l-^>'V)-2-(7 7 >'-2- 
^;U)[l,2,4lhyTy'Pll.5-clt°y 5v?>'-5-'l'7U'T^>' Gb^^^is) 

#fCc 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.34-7.23 On, 5H), 
7.14 (dd, J = 0.7, 3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.04 (s, IH), 
5.61 (brs. 2H), 4.22-4.14 (m, 2H), 3.86 (s, 2H), 2.98 (dt, J = 2.6, 13.5 Hz, 
2H), 2.75-2.84 (m, IH), 2.02-1.95 (m, 2H), 1.96-1.37 (m, 3H). 
Mass (m/z) : 389 (EI+) 

IR (KBr): 3437, 3200, 3115, 1655, 1609, 1558, 1508, 1456, 1415, 1225 
M : 197 t: 

7tm'^^ : C21H23N7O i: LT 

i%) : C = 64.76, H = 5.95,N = 25.18 
MMU (%) : C = 64.77, H = 6.12, N = 25.42 
mmm20: 2-^(7 7^-2-^/l-)-7-(4-7*;^f-/VT5/l^-<yi^:/-l 
-^yV)[l,2,4]byT>^D[l,5-c]t°y 5 v'^-5-'Y/^T ^ ^ ('fb^!|^20) 

: 16% P-^ hfflM ; ^ 
iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7. 1.7 Hz, IH), 7.33-7.20 (m, 5H), 
7.14 (dd. J = 0.7, 3.3 Hz, IH), 6.55 (dd, J = 1.7, 3!3 Hz, IH), 6.03 (s. IH), 
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5.59 (brs. 2H). 4.22-4.13 (m. 2H), 2.99-2.72 (m, 7H). 1.98-1.88 (m, 2H). 

1.36-1-28 (m. 2H). 

Mass (m/z) : 403 (EI+) 

IR (KBr) : 3145. 2945. 2860. 2674, 1676. 1647. 1562. 1456. 1448. 1223 



: 158-159 °C 

»!121: 2-(77V-2-^;U)-7-[4-(3-:7^^;V7'ntVWT^y)t' 
-^fe2l) 

Ml5©^^^c2PC.mi-6T-^:/^ffiv^-c.^M^b^t> (^b^^^2i) ^ 

jK.^ : 75% (g^^^J^^/^T?!?^^ ; . 

iH NMR (5 ppm. DMSO-de) : 9.13 (brs, 2H), 7.98 (dd. J = 0-7, 1.7 Hz. IH), 
7-96 (brs. 2H), 7.35-7.16 (m, 5H). 6.75 (dd. J = 1.7, 3.3 Hz. IH). 6.15 (s. IH). 
4-40-4.51 (m, 2H), 2.97-2.88 (m, 2H). 2.68 (t. J = 7.6 Hz, 2H), 2.13-1.91 (m. 
4H), 1.63-1.51 (m, 2H). 
Mass (m/z) : 417 (EI+) 

IR (KBr) : 3103. 2929, 2737. 1672. 1628. 1558. 1539. 1502, 1450. 1228 
^ : 270-273 

»J22: 7-l4-(3.4-i;^7^ ^ ^ v'^^i^/l.T 5 / ) P 1-< 
-2-(77 >'-2--l'/V)[l,2.4] h 1) Pll,5-clt'y ^ v^^-S-^yl-T ^ ^ 

(^^-^^22) 



iH NME ( 6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz. IH). 7.14 (dd, J = 0.7, 
3.3 Hz. IH). 6.89-6.80 (m, 3H), 6.56 (dd, J = 1.7, 3.3 Hz, IH). 6.04 (s, IH), 
5.63 (brs. 2H), 4.23-4-14 (m. 2H). 3.89 (s, 3H), 3.87 (s, 3H). 3.80 (s, 2H). 
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3.02-2.91 (m, 2H). 2.84-2.76 (m, IH), 2.02-1.94 (m. 2H), 1.46-1.24 (m, 2H). 
Mass (m/z) : 449 (EI+) 

IR aCBr) : 3096, 2956, 2798, 2500, 1691, 1622. 1562, 1543, 1508, 1458, 

1230 cm 1 

iH!^ : 170-171 'C 

7C^^^ : C23H27N7O3 • O.2H2O i: UT 

H-^^S (%) : C = 60.97, H = 6.09, N = 21.64 

UlRIii (%) : C = 60.98,H = 6.00, N = 21.71 
mmm2S N-U-15-T ^ / -2-(7 7>'-2-^;Wtl.2,4] MJ T/n 
ll,5-clt°y ^i;?:x-7--Y/^]f v?>'-4-^M-N— ^:/v?>'^r-fe hT 

^Jfef!l20t?#bn5^b#i^20^. 1.0mL*3j:tJ«by^f^/^T 
^ V 0.05 mL (0.39 mmoD 1^^/51 L. :l i^li^mtT ± Jl^ 0.02 mL (0.31 

mmoi) ^m^xmt^xmmrmwLtz. m^T'^. m>mm\^:^t^ ^xj^m 
y^x2\^°/u:^-7^/i^u^mmxw^m i^x. mmi\^^m (^t;^^23) 

50ms't&^^^t\.Xnt. (l|X^45%)o 

iH NMR ( 5 ppm. CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.35-7.14 (m, 6H), 
6.55 (dd, J = 1.7, 3.3 Hz, IH). 6.02 (s, IH), 5.58 (brs, 2H). 4.88-4.55 (m, IH). 
4.48 (s, 2H), 4.37-4.26 (m, 2H), 2.98-2.88 (m, 2H), 2.07 (s, 3H), 1.80-1.53 (m, 
4H). 

Mass (m/z) : 374 (EP) 

IR (KBr) : 3324, 3184, 2942, 2842, 2839, 1616, 1603, 1599, 1508, 1450, 
1437, 1263, 1122, 1024 cm ^ 
MM. : 132-135 °C 

mmm24: 7-([i,4']if t'-<y i;^y-r-^ ;u)-2-(y 7-^-2- -( 

;u)[l,2,4l b y n[l,5-c]f y 5 v^y-5-^/VT 5 l^m.mm. (^^-^^124) 

mmmi5<D:^m\-m\^.^j^^i-^r^y^M^-xmzit^m24(D-7V'-w^. 
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^^^/^/U/i^^a:f-/^-C'S3^fBtT> WMit^m iit^m24) ^^fel^* 
t tT#fc (lUl^34%)o 

iH NMR ( 8 ppm, DMSO-de) : 8.07 (brs, 3H), 7.36 (dd, J = 0.7, 3.3 Hz, IH), 
6.77 (dd. J = 1.7, 3.3 Hz, IH), 6.16 (s, IH), 4.58-4.50 (m, 2H), 3.35-3.45 (m, 
2H), 2.97-2.83 (m, 3H), 2.25-2.18 (m, 2H), 1.99-1.60 (m, 9H). 
Mass (m/z) : 367 (EI+) 

IR (KBr) : 3159, 2933, 2640, 2519, 1705. 1672. 1657, 1616, 1570, 1520. 

1498 cm-i 

MM- '■ 228-230 t: 

mmm25: 2-(77>-2-^/v)-7-[4-(*/V*y :/-4-'l'^v)l^'<y 
y-l-4 /V][l,2.4l hVryn [1.5- c] f y ^ V? - 5 - ^ /l-T 5 V Ub-^i^ 
25) 

iH NMR (5 ppm. CDCI3) : 7.59 (dd. J = 0.7. 1.7 Hz, IH). 7.15 (dd. J = 0.7. 
3.3 Hz, IH). 6.55 (dd, J = 1.7. 3.3 Hz. IH), 6.05 (s, IH), 5.59 (brs, 2H). 
4.33-4.27 (m, 2H), 3.73 (t, J = 4.9 Hz. 2H), 2.95-2.83 (m. 2H). 2.57 (t. J = 4.9 
Hz, 2H), 2.48-2.04 (m. IH), 1.95-1.90 (m, 2H), 1.60-1.51 (m, 2H). 
Mass (m/z) : 369 (EI+) 

m (KBr) : 3144. 2956, 1670, 1610, 1560, 1446, 1371. 1336, 1228. 1119 cm 1 

gl-^ .-. >283 °C(^m) 
7U^^*f : C18H23N7O2 tLX 
tf^iiS (%) : C = 58.52, H = 6.28, N = 26.54 
(%) : C = 58.52, H = 6.45, N = 26.71 
mmm26 : 2-(77^-2-^^^)-7-[4-(4-7«f^/^tr-<7i^>'-l-^ 
;V) y - 1 — f /Hll,2,4] b 1; T >^ D [1.5 -c] y ^ - 5 - ^ /VT 5 

y (^^-8-^26) 
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iH NMR (6 ppm, CDCI3) : 7.58 (dd. J = 0.7, 1.7 Hz, IH). 7.15 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd. J = 1.7, 3.3 Hz, IH), 6.04 (s, IH). 5.74 (brs, 2H), 4.30 
(d. J = 12.9 Hz, 2H), 2.88 (t, J = 12.9 Hz. 2H), 2.63-2.28 (m, 8H). 2.29 (s. 
3H), 1.98-1.90 (m. 2H). 1.61-1.48 (m, 2H). 
Mass (m/z) : 382 (EP) 

IR (KBi) : 3117, 2940, 2802, 1647, 1612, 1560, 1446, 1417, 1371. 1335, 

1290, 1165 cm 
Sll^ : 252 Wj^m) 
jtm^^^ : CX9H26N8O b 
t|-» (%) : C = 59.67, H = 6.85. N = 29.30 
(%) : C = 59.64, H = 7.01. N = 29.63 
mmm2T. i-[5-T^y-2-(3-77W^P7:n::./v)[l.2.4]hyT:/n[l,5 

IR^ : 65% (j^iJ' y —J^X^Wi^ie ; 6^^^*) 

m NMR ( 6 ppm, DMS0-d6) : 7.98 (d, J = 7.9 Hz, IH). 7.85 (d, J = 8.6 Hz, 
IH). 7.62-7.48 (m, 5H), 7.37-7.30 (m, 3H), 6.14 (s, IH), 5.43 (s, IH), 
4.26-4.20 (m, 2H). 3.30-3.21 (m, 2H), 1.96-1.87 (m, 2H), 1.68-1.63 (m, 2H). 
Mass (m/z) : 439, 441 (ES+) 

m (KBr) : 3469, 3315, 3188. 1649, 1610. 1547. 1485. 1433, 1248, 1213 
cm'i 

MMs : 239-240 *C 
Ttm^j^^ : C22H20CIFN6O UT 
th^ffi (%) : C = 60.21. H = 4.59. N = 19.15 
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i%) : C = 60.19, H = 4.60, N = 18.93 
M-2-i3-yjl^^^y^ ^yv)[l.2,4] h y 7 y n [1.5 -cl f y 5 v? >- - 5 - ^ 

J|X¥ : 33% (^iJ' y — /u-es^^B^ ; 

m NMR (5 ppm, CDCla) : 8.00 (dt, J = 7.9, 1.3 Hz, IH), 7.92 (ddd, J = 1.3, 
2.6, 9.9 Hz, IH). 7.41 (dt, J =5.6, 7.9 Hz. IH). 7.32 (s, 4H), 7.13 (ddt, J = 1.3, 
2.6, 7.9 Hz, IH). 6.12 (s, IH), 5.76 (brs, 2H). 4.13 (d. J = 12.5 Hz, 2H). 3.30 
(dt, J = 2.3, 12.5 Hz, 2H), 3.01 (s, 3H), 2.08 (d, J = 12.9 Hz, 2H), 1.91 (dt, J 
= 4.3, 12.9 Hz, 2H). 
Mass (m/z) : 453. 455 (FAB+) 

IR (KBr) : 3118, 2946, 1668, 1647, 1560, 1468, 1435, 1381, 1330, 1213, 

1074 cm-i 

: 210-212 V 
jtm^^ : C23H22CIFN6O i: UT 
H-^lil (%) : C = 60.99, H = 4.90, N = 18.56 
(%) : C = 61.12, H = 5.04, N = 18.68 

mmm i-15-t ^ / -2-(3-7/i';e-n7*nyw)[i.2,4] h y nii.5 

-c]fy ^i/^/-7-^/l^]-4-7;=i^/^t;°-<y v':/-4-;*/^Ji^'- b ('fb 
-a-i^29) 

i 

llX^ : 56% {^'^ J —/^-QWi^^n ; 

iH NMR ( 6 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz. IH). 7.91 (d, J = 8.6 Hz, IH), 
7.50-7.31 (m, 6H), 7.14 (ddd. J = 2.3. 8.2. 8.6 Hz, IH). 6.15 (s. IH), 5.77 (brs, 
2H), 4.40-4.48 (m, 2H), 3.30-3.40 (m, 2H), 2.23-2.02 (m, 4H). 
Mass (m/z) : 414 (EP) 
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IR (KBr) : 2862, 1657, 1606, 1560, 1508, 1437, 1387, 1289, 1215, 1186, 

1122 cm * 

MM. : 222-223 'C 

mmmso 2-(77^-2— r/i-)-7-(i,2,3,4-T b7 1 kp-y y^y v y 

-2->f/^)[l,2,4lbyT;/n[l.5-c]t°y ^v^^-5-^y^T^:/ (it^mSO) 
l|Jl$ : 57% (^7^^://^=3r1^>"CS^^ > &-^^^^) 

m NMR (6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.32-7.18 (m, 4H), 
7.15 (dd, J = 0.7, 3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH). 6.05 (s, IH), 
5.65 (brs, 2H), 4.70 (s, 2H), 3.84 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 

6.3 Hz, 2H). 

Mass (m/z) : 332 (EI+) 

IR (KBr) : 3139. 1670, 1645, 1601, 1570, 1466, 1419, 1385, 1285, 1240 



n>f y^y y ^-2-^/i')[i,2,4] h y T>^D[i.5-c]t"y j^r^ 
V ('ft:-a''fe3i) 

: 81% (31— x/^T* V— v<3 y ; fife^^*) 

iH NMR ( 6 ppm, CDCla) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.19 (t, J = 7.9 Hz, 
IH), 7.16 (dd, J = 0.7, 3.3 Hz, IH), 6.8l(d, J = 7.9 Hz, IH), 6.74(d. J = 7.9 
Hz, IH). 6.56 (dd, J = 1-7, 3.3 Hz, IH), 6.07 (s, IH), 5.63 (s, 2H), 4.67 (s, 
2H). 3.84 (s. 3H), 3.84 (t, J = 6.0 Hz, 2H), 2.89 (t, J = 6.0 Hz, 2H). 



cm 



■1 



itl^ : 218-220 "C 
7tm^^ : CisHieNeO t 



l+^itt (%) : C = 65.05, H = 4.85, N = 25.29 
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Mass (m/z) : 362 (EI+) 

IR (KBr) : 1653, 1608, 1560, 1444 cm i 

MM. : 213-215 

jtm^^ : Ca9Hi8N602 • O.2H2O tLX 
f\-nm (%) : C = 62.35. H = 5.07, N = 22.96 
(%) : C = 62.41, H = 5.18, N = 23.05 
mmm-. 2-iyyl^-2-^J\^)-'I-(.6-^ h^v'-1.2.3.4-X t K 

a-f y^y]} ^-2--r/i')[i,2,4]h y T/D[i,5-c]fy ^ v'^-5-'f /vr^ 

mmmi(o:^mi^mc. nj^L^-r^r^y^m^^^x. mmit^m (^^^^1^32) ^ 

: 67% (J^— r/VT' h U l^—v'a V ; J^^^M) 
m NME (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.16 (dd, J = 0.7, 

m 

3.3 Hz, IH), 7.12 (d, J = 8.3 Hz, IH). 6.79 (dd, J = 2.6, 8.3 Hz, IH), 6.73 (d, 
J = 2.6 Hz, IH), 6.56 (dd, J = 1.7, 3.3 Hz, IH), 6.03 (s, IH), 5.62 (s, 2H), 
4.62 (s. 2H), 3.83 (t, J = 5.8 Hz. 2H), 3.80 (s, 3H), 2.94 (t, J = 5.8 Hz, 2H). 
Mass (m/z) : 362 (EI+) 

IR (KBr) : 3361, 3145, 1656, 1610, 1560, 1506, 1448, 1225 cm ^ 

: 178-180 "C 
Ttm^^ : CiaHisNeOa t\^X 
ti-iL-ljt (%) : C = 62.97, H = 5.01. N = 23.19 

mmm (%) : c = 63.12, h = 5.27, n = 23.37 

mmmss: 2-i.yyy-2-^ j^)-i-ii-y v^i^-ix^A-'rVyy^ k 

n^y^j^) ^-2— r /v)Ii,2,4] h y T>/p[i,5-clt°y ^i^y-^--^ ^\-T% 

: 66% (T-fe h = h y /^X MJ > 3 > ; ^^^M) 

iH NMR (6 ppm, CDCI3) : 7.59 (dd. J = 0.7, 1.7 Hz. IH). 7.16 (dd, J = 0.7. 
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3.3 Hz, IH), 7.09 (d, J = 8.3 Hz, IH), 6.75 6.80 (m, IH), 6.75 (s, IH), 6.56 
(dd, J = 1.7, 3.3 Hz, IH), 6.04 (s, IH), 5.62 (s, 2H), 4.67 (s, 2H). 3.81 (t, J = 
5.9 Hz, 2H), 2.90 (t, J = 5.9 Hz, 2H). 
Mass (m/z) : 362 (EI+) 

IR (KBr) : 3402, 3151, 1659, 1610, 1450 cm ^ 
ill^ : 166-168 °C 
X^^tff : CisHiaNeOa t LT 
fl-^'lit (%) : C = 62.97, H = 5.01, N = 23.19 
(%) : C = 62.65, H = 5.06, N = 23.24 
^iiS^!l34: 2-(7 7>'-2--l'yl-)-7-(8-^ > :3S^ v— 1,2,3,4-X b 7 t K 

u^fy^y]) i^-2-^yw)[i,2,4]h yT/p[i,5-c]t°y ;VT^ 

iH NMR ( 6 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, IH), 7.13-7.21 (m, 2H), 
6.78 (d, J = 7.6 Hz, IH), 6.74 (d, J = 8.2 Hz, IH), 6.56 (dd, J = 1.7, 3.3 Hz, 
IH), 6.13 (s, IH), 5.64 (s, 2H), 4.57 (s, 2H), 3.88 (s. 3H), 3.88 (t, J = 5.8 Hz, 
2H), 2.93 (t, J = 5.8 Hz, 2H). 
Mass (m/z) : 362 (EI+) 

m (KBr) : 3338, 1666, 1653, 1618, 1608, 1475 cm ^ 
: 207-210 X: 

mmm^S: 7-(6,7-i>^ h3r^>-l,2,3.4-r t Vn^ })>-2 
_^^v)_2_(77^^-2--r/l')[l,2,4]hy Ti/n[l,5-clt°y 5v?V-5-^ 

JUT 5: y (.it^ms) 

IIX^ : 54% (^— T/V'T' b y l^—i/a > ; 6fel&*) 

iH NME (6 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, IH), 7.19 (dd, J = 0.7, 
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3.3 Hz, IH), 6.69 (s, IH), 6.67 (s, IH), 6.56 (dd, J = 1.7. 3.3 Hz. IH), 6.05 (s, 
IH), 5.61 (s, 2H). 4.61 (s, 2H). 3.89 (s. 3H). 3.88 (s, 3H). 3.85 (t, J = 6.0 Hz, 
2H), 2.88 (t, J = 6.0 Hz, 2H). 
Massdn/z): 392 (EI+) 

IR (KBr) : 1650. 1606, 1656, 1513, 1450. 1224 cm ^ 
: 159-161 ^ 

7tm^^ : C20H20N6O3 ■ O.5H2O • 0.2(C2H5)2O^ LT 
H-aiM (%) : C = 61.22, H = 5.43, N = 20.02 
(%) : C = 61.35, H = 5.44, N = 20.64 



mmmse ■. 7-(7-:/d^-i,2,3,4-x h 7 1 kp-t y^y v ^-2--^ jv) 

-2-(7 7 V-2-^/l-)[l,2,4] b y Tynll,5-c]t'y ^ v^^-5--f $ >' 

(^k-a't)36) 

JlX^ : 48% 13 13 7J^;^.^-e^|^^ ; S-fe^&^K) 

iH NMR ( 6 ppm, CDCI3) : 7.63 (dd, J = 0.7, 1.7 Hz, IH), 7.20-7.36 (m, 3H), 
7.06 (d, J = 7.9 Hz, IH), 6.58 (dd, J = 1.7, 3.3 Hz, IH), 6.11 (s, IH), 5.67 (s. 
2H), 4.70 (s. 2H), 3.82 (t. J = 6.1 Hz. IH), 2.91 (t, J = 6.1 Hz. 2H). 
Mass (m/z) : 411 (EI+) 

IR (KBi) : 1662, 1653. 1604, 1558, 1446 cm i 
Sli^ : 206-208 

Ttm'j^^ : CisHiBBrNeO b\^X 
ft^tf (%) : C = 52.57, H = 3.68, N = 20.43 
(%) : C = 52.29, H = 3.75, N = 20.12 
^»!137 : 2-[5-T^y-2-(7 7>'-2— f/l-)[l,2.4lby7)/o[l.5-c] 

i^y 5:v^v-7->i'y^l-i,2.3,4-7^ h7 1 Kn-f y^y y :x-7-;«7>'^>J^'^ h 

^m^Jl05;b-^{c2iiC. m-rST5^^^l^ffiv^T. ^M^k^^^ (^t;'a-#>37) <lr 
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iH NMR ( 6 ppm, CDCI3) : V.60 (dd, J = 0.7, 1.7 Hz. IH), 7.51 (s, IH), 7.50 
(d, J = 10.1 Hz. IH), 7.29 (d. J = 10.1 Hz. IH), 7.17 (dd. J = 0.7, 3.3 Hz. IH). 
6.57 (dd, J = 1.7. 3.3 Hz. IH), 6.06 (s. IH), 5.68 (s. 2H). 4.75 (s. 2H), 3.84 (t, 
J = 5.9 Hz, 2H), 3.03 (t, J = 5.9 Hz, 2H) 
Mass (m/z) : 358 (EI+) 

IR (KBr) : 2227. 1652, 1606, 1558, 1512, 1448 cm i 
it^, : 187-189 °C 

5c^^^ : CisHisNbO • 0.4H2Oi: LT 

f\-mU (%) : C = 62.60, H = 4.37, N = 26.89 

USaffi (%) : C = 62.71, H = 4.30. N = 26.53 
mmSS : 2-[5-T5/-2-(7 7i^-2— l'>'l-)[l,2.4]h Dll,5-c] 

k-y 5i;^^-7-^;wl-i,2,3.4-7^ h7 t Ko-T V :/-7-;=^/^^:/T 

J|X^ : 24% (:3^^? / -/WT-S.^b^ ; S^^^*) 

iH NMR ( 8 ppm, DMSO-ds) : 7.87 (s, IH), 7.65 (m, 4H), 7.40 (d, J = 7.9 
Hz, IH), 7.32 (s, 2H), 7.07 (d, J = 3.6 Hz, IH), 6.67 (m, IH), 6.11 (s. IH), 
4.77 (s, 2H), 3.87 (t, J = 5.9 Hz, 2H), 2.98 (t, J = 5.9 Hz, 2H). 
Mass (m/z) : 412 (EI+) 

IR (KBr) : 3352, 1653, 1608, 1556, 1448, 1335, 1155 cm ^ 
ik^. : 181-183 "C 

Ttm^^ : C18H17N7O3S • 1.3H20i: UX 

S^M-iU (%) : C = 49.72, H = 4.54, N = 22.55 

MMiU (%) : C = 49.99, H = 4.30, N = 22.41 
mmmB9: 2-(3-7>'U;^D7:t=/l^)-7-(l,2,3,4-xb7t ]i^uy(y^y 

y i/-2-^y^)[l,2.4U y 7yn[l,5-c]f y 5i^:/-5-^>'l'T^i^ (^l:^^^ 
39) 
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: 49% (31^ y -/vT-fi^lS^ : 

m NMR (5 ppm. CDCI3) : 8.01 (d, J = 7.9 Hz, IH), 7.92 (dd, J = 2.0. 8.6 
Hz, IH), 7.42 (ddd, J = 2.0. 7.9, 8.2 Hz, IH), 7.19-7.10 (m. 5H), 6.08 (s, IH), 
5.62 (brs, 2H), 4.70 (s, 2H), 3.85 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 

6.3 Hz, 2H). 
Massdn/z) : 361 (EI+) 

m (KBr) : 1653, 1610, 1558, 1484, 1420, 1211 cm i 
UM. : 223-224 'C 
Ttm^^ : C20H17FN6 tLX 
tt^^ (%) : C = 66.65, H = 4.75, N = 23.32 
(%) : C = 66.17, H = 4.73, N = 23.15 
Mmm40: 2-(7 7^-2-'f^v)-7-(7S,8aR-7-p« Ko 
fpn[l,2-a]f7i^:/-2-'l'/^)[l,2,4lhyTy'n[l,5-c]t°y^i;'^^-5- 

^ />7 ^ ^ ({l:-a'^40) 

mmmi(o:)jmi^mc. njt>-t^r^yt:m^x^ mmit^m (^b^^4o) ^ 

J|X^ : 40% (I^^^^/^'^S^hI ; Sfe^&TlS) 

iH NMR (S ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, IH), 7.15 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.03 (s, IH), 5.63 (brs. 2H), 4.38 
(d, J = 11.2 Hz, IH), 4.16 (d. J = 12.5 Hz, IH). 4.03 (dd. J = 5.9, 12.5 Hz, 
IH), 3.52 (dd, J = 6.6. 9.2 Hz, IH), 3.30 (s. 3H), 3,09-2.98 (m, 2H). 2.61 (dd, 
J = 10.6. 12.5 Hz, IH). 2.41-2.31 (m, 2H). 2.20 (dd, J = 5.3. 9.2 Hz. IH), 
1.92 (dd, J = 5.9, 13.2 Hz, IH), 1.76-1.64 (m. IH). 
Mass (m/z) : 355 (EI+) 

itm^M : [ a Id = -1-20.4° (29t). cl.l5. CH3OH) 

mmmi: 2-(7 7>-2-^/U)-7-(7S,8aS-7-p« V^i^Jt^^t: Kp 
t°PP[l,2-a]t;°7i^^-2-^/V)[l.2,4]hyT:/n[l,5-c]fy ^i^^'-S- 

■ 
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W : 20% m^^^^^'^^^^^B ; 

m NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz. IH), 7.15 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.02 (s. IH), 5.64 (brs. 2H), 4.37 
(d, J = 11-2 Hz, IH), 4.14 (d, J = 12.5 Hz, IH), 3.97-3.91 (m, IH), 3.32 (s, 
3H). 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, IH), 2.41-1.95 (m, 4H), 

1.59-1.53 (m, IH). 
Mass (m/z) : 355 (EI+) 

itm^M : [ab = -40.l9" (29'C. c 1.00. CH3OH) 

mmm42: 2-(:7 7i^-2— r/V)-7-(7R,8aR-7-7{ h^^y:^-^^^^ Ko 
f P n [1,2 - a] f ^ ^ - 2 - /V)[l,2,4] h y T n [1,5- cl U 5 - 5 - 

mmmi<o:^mKm\:^. nf^^-t^r^y^m^^^x. mmit^<^ ({b'a'^42) ^ 

H^L^ : 41% (g^S^^^/l'-CSji^B^ ; efei&*) 

iH NMR ( 8 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.15 (dd, J = 0.7, 
3.3 Hz, IH). 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.02 (s, IH). 5.64 (brs, 2H), 4.37 
(d, J = 11.2 Hz, IH), 4.14 (d, J = 12.5 Hz, IH), 3.97-3.91 (m, IH), 3.32 (s, 
3H), 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, IH), 2.41-1.95 (m, 4H), 
1.59-1.53 (m, IH). 
Mass (m/z) : 355 (EI+) 

itm^& : [a]D = +41.r (29*0. c 1.05. CH3OH) 

mmm^S: {-)-2-{yyy-2-^M-l-<<:^^^^ Kat^y K[l,2-a] 
t'7v'y-2-^/>)[l,2.4]byT>/p[l,5-c]t°y 5:v5^-5-^/VT5 >' iit 

'^'^43) 

(HPLC) l-f+L. Su9SttS^:$^lr5^mL,fc„ 
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^yJ^ : DAICEL CHIRALPAK OD (2.0 cm I.D. x 25 cm 5 urn) 
^W}^ : ^drf-i//2-7'ci^-^V— = 50/50 (v/v) 

: ^ti. 
i^m^^ : 280 nm 

m NMR ( 5 ppm, CDCla) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.16 (dd, J = 0.7, 
3.3 Hz, IH). 6.55 (dd. J = 1.7, 3.3 Hz, IH). 6.01 (s. IH). 5.77 (brs. 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, IH), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, IH). 2.26 (dt, J = 3.3, 11.9 Hz, IH). 2.12-1.57 (m, 5H), 
1.37-1.23 (m, IH). 
Mass (m/z) : 339 (EI+) 

itM^& : [alD = -22.8'' (29'C. c 0.200, CH3OH) 

mm44: (+)-2-(:77^-2-^/^)-7-(;^-^i? t Knt-y K[l.2-a] 
t-^c^:/_2-^yU)[l,2,4] h y Tyn[l,5-clV:°y 5: v^:/-5--('/l'T 5 V ({b 
'g'!^43) 

m NMR (6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd. J = 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, IH), 2,91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, IH), 2.26 (dt, J = 3.3. 11.9 Hz, IH), 2.12-1.57 (m, 5H), 

1.37-1,23 (m, IH). 

Mass (m/z) : 339 OEI+) 

JtiiSTtS : [alD = -^23.2'' (29^. c 0.200. CH3OH) 
-2-4/^)[l.2,4\hVTyn[l,5-c]yfV ^ v'>'-5-^/l'T 5: ^ (ib^i^45) 

JlJI^ : 72% i^L^ y — J:=5^7^"efi^i^B% ; fifel^*) 

iH NMR ( 6 ppm, CDCI3) : 7.57 (dd, J = 0.7, 1.7 Hz, IH), 7.14 (dd, J = 0.7, 

■ 
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3.3 Hz, IH), 6.54 (dd, J = 1.7, 3.3 Hz, IH). 6.00 (s, IH), 5.56 (brs. 2H). 

4.00-3.92 (m, IH), 3.81 (dd, J = 4.3, 13.2 Hz, IH). 3.27-3.13 (m, 2H), 

1.91-1.73 (m, 4H). 1.61-1.25 (m, 8H). 

Mass (m/z) : 339 (EI+) 

Ttm^Vr : C18H22N6O • 0.2H2Oi: LT 

l+^iS (%) •• C = 63.21, H = 6.60, N = 24.57 

mUW. (%) : C = 63.36, H = 6.41. N = 24.32 

46) 

mmmi<o:^mmc. m-t-5T^^^^v^-c. mmit^m ^^^^^46) ^ 

* 

IR^ : 44% (J^i^y — ^I'/S^^^^^I^'C'S^Sbb ; Sfel&*) 

IH mm (6 ppm, CDCI3) : 7.57 (dd, J = 0.7, 1.7 Hz, IH). 7.14 (dd, J = 0.7, 

3.3 Hz, IH), 6.55 (dd, J = 1.7. 3.3 Hz, IH), 6.02 (s, IH). 5.61 (brs, 2H), 4.29 

(dd, J = 2.0, 12.9 Hz, IH). 4.15 (dd, J = 2.0, 12.9 Hz, IH). 2.81 (dt, J = 2.3, 

12.5 Hz, IH), 2.44 (t, J = 10.9 Hz, IH), 1.75-1.58 (m, 4H), 1.43-0.92 (m, 8H). 

Mass (m/z) : 339 (EI+) 

TcM^^ : C18H22N6O • O.2H2O tLX 

H-^^a (%) : C = 63.21, H = 6.60, N = 24.57 

Hai-fiS {%) : C = 63.26, H = 6.30, N = 24.51 
^»!I47: 2-(7 7:/-2— r/V)-7-(l,2.3,4-7^>7t KPt°PP[l,2- 
a]f7v^^-2-^/l-)[l,2.4]hiJTy n[l,5-c]fy ^ v'^'-S-^ /VT ^ 

mmiKD^mi^m^. mi-57^>'^ffiv^-c. mmit^^ (^b^ti47) ^ 

: 16% (p< y — 7i^/g^i|Ji^yU-CWJ$^ ; fifel&*) 
m NMR ( 6 ppm, DMSO-de) : 7.87 (dd, J = 0.7, 1.7 Hz, IH). 7.70 (brs. 2H), 
7.07 (dd. J = 0.7, 3.3 Hz, IH). 6.72 6.63 (m, 2H), 6.08 (s, IH), 6.01 (t. J = 
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3.0 Hz, IH), 5.90-5.86 (m, IH), 4.70 (s, 2H), 4.07-3.93 (m, 4H) 
Mass (m/z) : 326 (EI"^) 

mmm4B: 2-(7 7>'-2-^/l-)-7-(l-7{5"/^-5,6,7,8-xh7t Kn^ 
^i5^.:/[l.5-a]f7v?^-7-^/^)[l,2,4]h yTyn[l,5-clfU $i^:^-5- 

: 46% (:5^©HPLCi::-r|lii ; 
iH NMR ( 6 ppm, DMSO-cU) : 7.87 (dd, J = 0.7, 1.7 Hz, IH), 7.72 (brs, 2H), 
7.49 (s, IH), 7.08 (dd, J = 0.7, 3.3 Hz, IH), 6.68 (dd, J = 1.7, 3.3 Hz, IH), 
6.18 (s, IH), 4.65 (s, 2H), 4.11-4.04 (m, 2H), 3.97-3.93 (m. 2H), 2.09 (s, 3H). 
Mass (m/z) : 326 (EI+) 

%mU^: 2-(7 7:/-2--f /^)-7-(5,6,7,8-X b7 t Kn-f ^ i/>^[l,2 
-a]t°7e^>-7-^yV)[l,2,4l h y Tyn[l,5-c] t° P ^ v?:/-5->f ^VT 5 

('fb'a'tl49) 

^»Jio;i^^i^2pc. m-r5T5i^^ffiv^Ts ^M^b^^ ({b'a'2^49) ^ 

mM : 56% (^^©HPLCtcX^Sii ; S #.&'*) 

iH NMR ( 6 ppm, DMSO-de) : 7.87 (dd, J = 0.7, 1.7 Hz, IH), 7.74 (brs, 2H), 
7.11 (s, IH), 7.09 (dd, J = 0.7, 3.3 Hz, IH), 6.90 (s, IH), 6.68 (dd, J = 1.7, 
3.3 Hz, IH), 6.22 (s, IH), 4.74 (s, 2H), 4.15-4.02 (m, 4H). 
Mass (m/z) : 323 (EI+) 

%%mm : 2-(7 7>'-2-^/>)-7-(5,6,7,8-7^ h7t KD[l,2,4lh y T 
i/p[l.5-a]t'7i^>'-7->l';^)[l,2,4lhyT>/D[l,5-c]t:°y 5 v^V-5-^ 

n^m : 46% (@^i^3i^7VT'Sji$^B : 

iH NMR ( 6 ppm, DMSO-de) : 7.96 (s, IH), 7.87 (dd, J = 0.7, 1.7 Hz, IH), 
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7.78 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, IH). 6.66 (dd, J = 1.7, 3.3 Hz, IH), 
6.29 (s. IH), 4.85 (s, 2H), 4.26-4.23 (m, 2H), 4.18-4.14 (m, 2H). 
Mass (m/z) : 323 (EI+) 

^JiSM51: 2-(77:/-2-'l'yV)-7-(3-p«5"/l'-5,6,7,8-T h7 t Kn 
>r 5yyil.5-a]t°7i^^-7— r/v)[l.2.4] h y Ty'n[l,5-clt°y ^i^^'-S 

IR^ : 47% (:5^1lHPLCJc-C3Wi!l ; 

iH NMR ( 6 ppm, DMSO-de) : 7.87 (dd, J = 0.7, 1.7 Hz, IH), 7.73 (brs. 2H), 
7.08 (dd. J = Q.7, 3.3 Hz, IH), 6.68 (dd, J = 1.7, 3.3 Hz, IH), 6.63 (s, IH), 

6.17 (s, IH), 4.73 (s, 2H). 3.98 (brs, 4H). 2.24 (s. 3H). 
Mass (m/z) : 337 (EI+) 

mmm52: 2-(.yyy-2-^M-'I-(S-^ Kndrv^^=?^/V-5,6,7,8-7^ 
^ 7 K n ^ $ [1,5- Si] k° 7 i> 7- /V')[l,2,4] VVT^n [l,5-c] t° V 

mmmi<o:^m^m\^. m-rsT^>'^ffiv^T. mMit^^ (^b^i^52) ^ 

: 32% (:$3^mHPLClC-Cffi3^ ; efel&*) 
IH NMR (5 ppm, DMSO de) : 7.88 (dd, J = 0.7, 1.7 Hz, IH), 7.73 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, IH), 6.70 (s, IH), 6.67 (dd, J = 1.7, 3.3 Hz, IH), 

6.18 is, IH), 4.77 (s, 2H), 4.47-4.45 (m, 2H), 4.15-4.09 (m. 2H), 4.01-3.97 (m, 
2H). 

Mass (m/z) : 353 (EI-^) 

mmm53 2-(77^-2~>fyW)-7-(4,5,6,7-X b^t Kp fy^nELS 



-a]t:°7 v;^:^-5— r;w)li.2.4] h y Ty^niLs-clf y ^ i^>-5--( /vr ^ > 
(^l:'a-^53) 
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W : 40% (ilF^^5^/^T'f?^BH ; Sfel^*) 

m NMR ( 6 ppm. DMSO-de) : 7.86 (dd, J = 0.7, 1.7 Hz, IH), 7.73 (brs, 2H), 
7.42 (d. J = 2.0 Hz, IH), 7.07 (dd. J = 0.7, 3.3 Hz, IH), 6.66 (dd. J = 1.7, 3.3 
Hz, IH), 6.19 (s, IH), 6.15 (d, J = 2.0 Hz, IH), 4.78 (s. 2H), 4.21-4.15 (m, 

2H), 4.12-4.06 (m, 2H). 
Mass (m/z) : 322 (EI+) 

^»!|54: 2-(7 7:/-2-l'/V)-7-(5,6,7,8-X h7t KDt°y K[4,3- 

d]t:-y ^i;?:/-6— fyv.)[i,2,4]h y Typ[i,5-c]t°y s.i:^y-5--( /vT^v 

llX^ : 22% (|^^^'9^/^"CS^S^ ; 51"^^!^*) 

iH NMR ( 5 ppm, DMSO-de) : 8.96 (s, IH), 8.66 (s, IH), 7.87 (dd, J = 0.7, 
1.7 Hz, IH), 7.71 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, IH), 6.87 (dd. J = 1.7, 
3.3 Hz, IH), 6.16 (s, IH), 4.75 (s, 2H), 3.99 (t, J = 5.9 Hz, 2H), 2.97 (t, J = 

5.9 Hz, 2H). 

Mass (m/z) : 335 (EI+) 

^ig^j55 : 2-(77^^-2-^/l-)-7-(3RS.9aSR-3-p<f^yl-;3-^i5' t Kp 
t:° 7 V? y [2, 1 - cl 1,4- 1^ - 8 - >r /u)ll,2,4l VV T V ^[l,5-c]\^ V ^ 

■ mmmi(o^mm\:^. j^js-t-st ^ ^tr^v^T. mmit^i^ at-^mbb) ^ 

J(X^ : 65%(-^^1^^/§^^^^^'^"^'S^^ ; Sfel&*) 

iH NMR ( 6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH). 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7. 3.3 Hz, IH), 6.01 (s, IH), 5.90 (brs, 2H), 
4.04-3.91 (m, 3H), 3.64 (dd. J = 7.6, 11.6 Hz, IH), 3.60 (dd, J = 4.0, 11.6 Hz, 
IH). 3.10 (dt, J = 3.3, 12.5 Hz, IH), 2.83-2.68 (m, 2H). 2.64 (dd, J = 3.0, 
11.2 Hz, IH), 2.55-2.33 (m, 3H), 1.38 (d, J = 6.6 Hz, 3H). 
Mass (m/z) : 356 (EP) 
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: 19% (p« y — 7v/ii^j^^/V'-es^^ ; e 

iH NMR (6 ppm, DMSO-de) : 7.87 (dd, J = 0.7. 1.7 Hz, IH), 7.62 (brs, 2H), 
7.07 (dd, J = 0.7. 3.3 Hz, IH). 6.67 (dd, J = 1.7. 3.3 Hz, IH), 6.05 (s. IH), 
4.16 (t, J = 13-2 Hz, 2H), 3.05 (d, J = 12.2 Hz. IH), 2.98-2.68 (m. 3H), 
2.62-2.40 (in, 4H), 2.38-2.10 (m, 3H). 
Mass (m/z) : 358 (EP) 

it^mi 20.0 mg 
7 ^ 143.4 mg 
^l^^xVy^ 30.0 mg 
t Fp tVHr/un— 6.0 mg 
x^T 1) lym-^^^^^-y^J^ 0.6 mg 



200 mg 



m:^ ^b^^i4 20.0 mg 

^7"T U >^if^-7^'^>v^'>^ 0.5 mg 

1^ 120.0 mg 



^4:3^ ^b-^ti3i 2.0 mg 
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MM^P^l^^>^> 24.0 mg 

mMm^!^}}-^]} y 50-0 nig 

sj- 277.72 mg 

mm) i-M-r s t>v^ ^ {ii^K /.e [i,2,4i h y r y n [i.s-d y 
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1. ^ (I) 




(I) 



R3tt^ (A) 



Al 



X 



AS 



(A) 



?Sr*-r] > ^ (B) 




(B) 
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fBR4A jb* i t>*R5A t^mx^h^) b> 

^i/. ^g:5^T7^=I^i^^ T^/^^^^^^v-. T7/^=3f^yi's nR^bsrsbs (^ifj^ 
R4B3j3j;t>'R5B3fi;eH^*^*ulBR*^*5«tt>'R^^^I^^'^'^^) - ^^ni<^-:/. 

± 5 XB 1 i: XB2 ;e n ii> H^i" ^ ^ * ^ - ^^-^ ^ ^ ^ * ^ 



[^■^^ Xcijoj:t/XC2fill--^]/t(i^3feoT> tK^J^^. emt>U<fi^Sife 
/K NR4CR6C (^Efi ^ R4Ci3 i t;jR5C{i^^;e^HtilBR^*5 i TJ^Rs^ ^ l^ft "^^ S ) ^ 
o-C. CH^fcfi«M^SrSi-] S:«-r} X'«$ [1,2.4] h y T)/n[l,5-c] 

2. R2iS7KmMi^T?fc5li^cOi^fflllEm©[l.2,4l h y T y ^ ll,5-c] t:° y 

3. Ri;6Sg^t>U<(i^Blfe<^^#;^=^^SS-r'fe5l**©^Hl*^-(* 
2|B«<?5[l,2.4]by7:/n[i.5-clfy ^i;^^^^{^^rct:i^(^mS±fF^$tL 




(C) 
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4. Ri;652-7 y /V-e*5-5lf*(^^Hl^^wf^2|BS<^[l,2,4] VVT^u 
[1,2,4] h y ryD[l,5-c]t°y ^ v?^^^^#:*)t{^^0^3l±fP^$tl§*£o 

5E«©[i,2,4] h y T :/ p [1,5-c] t' y ^z;^>^mmi^t.tca^(Dmm±wm^ih 

7. ^A:6Sfc°n y v^y^s y v^:/^^/cfi^yvJi^ y :^S-efe5lf 

|gffl5l2^©[l,2,4] h y 7 n [1,5-c] e y 5 v?i^^^{^c*fctt^©mS±fF^ 
;^a-efc2)lf:^<^tEia5|5So[l,2,4] h y Tyn[l,5-c]t°y 

^fcJit Kn ^ 5^7H?fc5lt*<^^H5~8©V^Ttl'^^i-l2^(Z?[l,2,4] b 
y T P [1,5-c] y ^ ^'fl^i^c ^ fc (i^ (DmM±W^ ^fi^^o 

11. R3;5SiS:; (B) -e*$iiSS-e*?5lt*(^l5ffll~4©v^-m:6^j::|B^O 

[1,2,4] hvryni 1,5-c] t° y 5 vfi^i$: t.tztt^ (Dmn±w^ ^fi^^o 

12. XB»*5<tt>*XB2©-;br;65g^'b L< fi^EJ^t^ry-zi^^fcttT^/v 

H11|B«<^[1,2,4] b y Ti/n [1,5-c] t°y ^ v?^^^i^*fc{4^(D^S±ff^ $ 

13. XBi;ei57K^0^^T-fc5|**<^lEffllllEit<^[l.2,4] h y 7^ d [l.S-clfc" 

« ■ 

14. XBii:XB2:6S|^^i-5^^j^^^±Kfol3. ;6^oXBii:XB2i6S^tb€nj6^ 
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[1,2,4] h y T >^ D [1,5-c] t° y ^i^>mM^i^tcit^<DmM±nm^i^^^o 

15. ^fn;P^*^:6Siyi^ n-v^f-y^T'fc§lf*0|Eiai4lSm<^[l,2,4] h 

16. R37J5^ (C) T'«$tL5ST'fc6lt*<^)|SHl~4<Z)V^-f^;{i^(C|a^<D 
ll,2,4l h y T>^Dll,5-clt°y 5 v?:/^^fls:*fcfi^0^3l±|^^$^§^o 

17. Yi*5J;tJ«Y2;6SCHT*fc<5W3}^<^«£ffll6lEm<^[l.2,4] h y T)/nIl,5-c] 

K-Cfct)s XC2;5S7j<:^M-^-T*ib5it*<^lEHl7fBS<^[l,2,4] h y T>/o 

[l,5-clt°y 5 v=>'||^^i^^^fc{i^^^SSI±l^^$^^5iteo 

19. Yijb^J:U^Y2;5S^^j|g^::x-fc2)W*<^^ffll6l2m<^[l,2,4] h V T^n 

[1,5-c] f y 5 tz fi-e ©^S±fF^ $ H 5 

20. XCi^Ji 0^X^2:65 7K^J?>^-efc 5 If *<^^ffl 19lBm<^[l.2,4]> y 

p [1,5-cl t° y 5; * fi^ <^BS±fF# $ S 

21. ft*<^|IHl~20COV^-fi^;6^^C|^®® [1,2,4] h y Tya[l,5-c]fc:*'y ? 

22. |t*(^^ffll~20©VN-rtLd^JcE«<^[l,2,4] h y T )/ n [1,5-c] f y ^ 

23. lt^<D^ffll~20(^V^-fti;ii='t-IB^<^[l,2,4] h y T y~ p [l,5-c] t° y ^ 

24. li^<55iBSffll~20OV^-ftb;5^tC|S«©[l.2,4] h y p[l,5-clfy 5 

25 fS3ftcDiiiffli~20(^v^-m;ei*t-i2S«[i,2,4i h y T y' p [1,5-c] fc° y ^ 

26. |f^©|6®l~20(DV>-fti:6^l-lE^®[1.2,4] h y T n [l,5-c] f y ^ 
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28. |f^©®ffll~20©V^-fn;643:|BSO[l.2.4] h V T o [1.5-c] t° y ^ 

29. rf J^y y k.zK^'^'^<om.m%^ * ^ 3^^(^?o^*5 J; u?/^ fc 

31. 5 oilS o is i t>V * iii^E^m <^ Mag «^ (Z) If 3it fSS 1 ~ 
20©v^-f:ri:^)4::|B^<^[l,2,4l h y Ti/p[l,5-c] fy 5 v^^fl^^^^fcf±-?:Ol 
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